A prospective study was undertaken to examine differences in haemoglobin concentration and serum electrolytes in two patient groups undergoing surgical treatment for benign prostatic obstruction. Group one underwent conventional transurethral resection of the prostate (TURP), and group two were treated by laser ablation of the prostate (LAP). Twenty-six patients were enrolled in LAP group, 25 in the TURP group. Both patient groups had the procedure performed under epidural anaesthesia. Serial measurements of haemoglobin and sodium were performed at three time intervals: immediately preoperatively, in the recovery room and 24 hours postoperatively. A fall in serum sodium levels between the mean preoperative reading (140 mmol/l) and 24 hours post surgery (138 mmol/l) was the only statistically significant alteration sustained in the laser patients (P<0.0001). A fall in haemoglobin from preoperative measurement to recovery room measurement of 0.71 g/l was statistically significant (P<0.0001), but did not persist to the 24 hour postoperative time period. The TURP group demonstrated statistically significant falls in both sodium and haemoglobin levels at both postsurgery measurements. Mean serum sodium levels fell from 141 mmol/l preoperatively to 138 mmol/l (P<0.0001) in the recovery room and 137 mmol/l (P<0.0001) at 24 hours. Preoperative haemoglobin fell from 14.8 g/l to 13.6 g/l (P<0.0001) in recovery and 13.7 g/l (P<0.0001) at 24 hours.
Laser ablation of the prostate (LAP) first reported in human trials in 1992 1 is now an accepted treatment for benign prostatic hyperplasia. Some institutions currently employ LAP as the preferred therapy over conventional electrocautery transurethral resection of the prostate (TURP).
Recent studies from the United States 2 and Japan 3 report considerable morbidity in association with TURP. The two most important morbidities of electrocautery resection are haemorrhage and electrolyte disturbance due to excessive fluid absorption.
During the last decade a number of investigators have studied the use Neodymium:Yag laser for the treatment of benign prostatic hyperplasia. Preliminary canine studies in 1991 4 The Neodymium:Yag laser fibre in the free beam non-contact mode achieves tissue ablation via deep coagulation necrosis. Prostatic venous sinuses are not disrupted as they are in TURP. Whilst achieving deep tissue destruction, blood loss and fluid absorption are negligible with the use of laser power in the free beam mode.
This lack of morbidity reduces the length of hospital stay with a resultant economic benefit to the community.
MATERIALS AND METHODS
After study approval was obtained from the Hospital Research and Ethics Committee, a total of 51 patients were enrolled, 25 in the TURP group and 26 in the LAP group. Written informed consent was obtained from each patient.
A total of three blood samples were taken from each patient. Haemoglobin and serum sodium were measured preoperatively, in the recovery room and 24 hours postoperatively. Prior to surgery all patients underwent transrectal ultrasound assessment of prostatic size. Patients were not randomized into either treatment group as the patient's right to choose or refuse one or other therapy was respected on ethical grounds. However the patients were matched for age and prostatic volume as determined by preoperative ultrasound measurement in all patients. Twenty-six consecutive patients scheduled for LAP and 25 consecutive patients scheduled for TURP were asked to participate in the trial. No patient refused to participate.
Anaesthesia
All patients in both TURP and LAP groups underwent similar anaesthesia protocol. Premedication of oral temazepan 10 to 20 mg was given one hour prior to surgery. An intravenous line was inserted and one litre of Hartmann's solution infused over the duration of surgery.
All patients underwent lumbar epidural anaesthesia according to the protocol previously outlined 7 .
Patients were lightly sedated with midazolam 1.0 to 5 mg. Oxygen was administered at 2 to 4 litres/ minute via a Hudson facemask. Both groups received a second litre of Hartmann's solution intravenously over the first four hours postoperatively, followed by 12 hourly litres until the intravenous infusion was discontinued on the postoperative day. No patient required blood transfusion. TURP patients were irrigated with glycine intra-operatively, and normal saline subsequently until the continuous bladder irrigation was no longer required. LAP patients were irrigated with water intra-operatively. All surgery, both TURP and LAP, was performed by the one surgeon.
Statistical Method
Recovery room and 24 hour postoperative haemoglobin and serum sodium levels for both LAP and TURP groups were compared to preoperative levels using one-way analysis of variance (ANOVA). Differences between LAP and TURP haemoglobin and serum sodium levels at the 24 hour postoperative time period were analysed by test of repeated measurement using ANOVA. The statistical package SYSTAT, Version 5 (Evanston IL, U.S.A.) was used to analyze the data.
RESULTS

TURP Group
Twenty-five patients with a mean age of 67.8 years (range 60-80) underwent TURP. Mean preoperative prostatic volume was 44.4 ml (16. . Mean resected weight was 15.3 g (2.0-32.0).
LAP Group
Twenty-six patients with a mean age of 65.3 years (54-78) underwent LAP. The mean preoperative prostatic volume for this group was 35.9 ml (22.2-67.2).
Intragroups
There was a slight fall in haemoglobin in the laser group as measured in the recovery room, but this did not persist at 24 hours (Figure 1 ). Serum sodium assay in the laser group demonstrated no difference between the preoperative and recovery room levels (Figure 2 ), but a highly statistically significant difference between preoperative and 24 hours postsurgery levels. The TURP group showed statistically significant falls in both haemoglobin and serum sodium levels at both postoperative measurements.
Between Groups
A comparison of alteration to serum levels between the two groups shows significantly greater 
DISCUSSION
In this prospective study we aimed to examine the alteration in electrolyte levels and blood loss in two groups of patients undergoing two different forms of transurethral surgical treatment for benign prostatic disease.
The search for a safer surgical approach to treat benign prostatic hyperplasia resulted from concerns about morbidity associated with TURP, in particular blood loss and the potential need for transfusion. The desire to avoid transfusion has strengthened due to increased concerns of the risks of blood-borne virus transmission.
The two major complications of TURP undoubtedly remain blood loss and TUR syndrome 8 (hyponatraemia). Estimates of the incidence of blood loss from TURP vary, but blood transfusion remains a fairly common requirement in this form of surgery. In Mebust's study of 2885 patients the reported transfusion rate was 6%. 2 A recent study by Hahn et al 9 found a close correlation between alteration in blood coagulation status and a fall in blood haemoglobin concentration after TURP.
TUR syndrome, although a less common problem, is potentially life-threatening. The pathophysiology of this syndrome is complex but includes circulatory overload as a result of rapid absorption of electrolytefree irrigating fluid 8 . The Hahn group showed measured absorption rates of up to 20 ml per minute during TURP, with total volumes absorbed in some patients reaching two litres 11 . Absorption rates of irrigant of one litre or more have correlated with a decrease in serum sodium of 5 mmol/l or more 12 . The adverse effects of glycine, dilution of protein and electrolyte concentrations in body fluids and resultant disturbance of renal function are the other features of TUR syndrome.
The incidence and severity of symptoms relating to TUR syndrome have been shown to increase progressively as more solution is absorbed 12 . Nausea and vomiting occurred significantly more often at between 1000 ml and 2000 ml absorbed, along with confusion and arterial hypotension when up to 3000 ml was absorbed. Methods of treatment recommended have been aimed at supporting the circulatory and renal systems and correcting the sodium imbalance.
The assessment of fluid absorption in TURP has always been difficult and at best unreliable 13 with no routine clinical method specific enough to detect accurately the volumes of irrigation fluid absorption.
A number of investigators have recently employed a new method of evaluation employing breath ethanol techniques after ethanol has been added to the irrigation solution 10, 12 TURP patients was performed by one experienced senior urologist. Clinically, this resulted in lower than generally expected blood loss for this patient population, with no blood transfusion required. Despite this inherent surgical advantage, the TURP group results demonstrate significant differences in haemoglobin and sodium levels at all measurement levels, and greater adverse alterations in these parameters when compared with the laser group. It was of interest that haemoglobin did fall in the laser group between preoperative and recovery room measurements. This is perhaps attributable to dilutional effects of the intravenous solutions as this alteration did not persist into the first postoperative day. Serum sodium levels in the LAP group did not alter significantly between preoperative and recovery room as expected. However there was a fall between the preoperative and 24 hour levels, which although significantly less when compared with the TURP sodium changes, is difficult to explain.
This study suggests that the developing technique of laser ablation prostatectomy via coagulation necrosis provides greater safety in the generally elderly patient group who require this surgery. The absence of bleeding and changes in haemoglobin levels, and absence of irrigant absorption minimizing electrolyte alterations, reduce the significant potential for morbidity and mortality seen with conventional TURP.
